Teachers ICT Competence and their Structure as a Means of Developing Inquiry-based Education  by Kubrický, Jan & Částková, Pavlína
 Procedia - Social and Behavioral Sciences  186 ( 2015 )  882 – 885 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Academic World Education and Research Center
doi: 10.1016/j.sbspro.2015.04.071 
ScienceDirect
5th World Conference on Learning, Teaching and Educational Leadership, WCLTA 2014 
Teachers ICT Competence and Their Structure as A Means of 
Developing Inquiry-Based Education 
Jan Kubrickýa, Pavlína Částkováa* 
a Department of Technical Education and Information Technology, Czech Republic, Olomouc Žižkovo nám. 5, 771 40 
Abstract 
Increasing application of inquiry-based education, as one of the pupil activating methods, is no doubt one of the most significant 
tendencies in current attempts at education improvement across education fields at elementary and secondary schools. As the 
process of teaching itself and problem situation solving are becoming more important nowadays (Framework Educational 
Programe for Basic Education, 2007), the role of the teacher, especially his knowledge and skills, is becoming more important as 
well. This article introduces the initial part of the project dealing with the detailed elaboration of the link of teacher’s ICT 
competence in the 21st century within the innovated approach to education – inquiry-based education. Authors discuss the 
questions of ICT competence in constructivist education and the development of the structure of the competence in modern 
conception divided into three sub dimensions. Further attention is paid to the identification of these areas. 
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1. ICT in constructivistic education 
 
Prevailing opinions show that information and communication technologies (ICT) can significantly enhance the 
constructivistic approach in education (e.g. Zounek 2009; Molnár 2007). Their efficient use helps the teacher to 
encourage pupils’ interest and activity, enables to establish cooperation, reaching various forms of interaction and 
communication. Zounek (2009, p. 89) mentions the support of constructivistic education by modern technologies in 
following items (edited and simplified): 
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1. [Modern technologies] can operate as a tool supporting the construction of knowledge when representing 
ideas, concepts and opinions of students, creation of multimedia knowledge databases by students 
themselves. 
2. [Modern technologies] can be used as a source of information when exploring knowledge, which is 
supported by learning by constructing, e.g. when acquiring necessary information, comparison of 
perspectives, opinions and worldviews. 
3. [Modern technologies] can create a context which supports learning – presentation and simulation of real 
world problems, situations and contexts. 
4. [Modern technologies] can be used as a social medium enhancing learning through conversation or 
communication. 
5. [Modern technologies] can act the role of an intellectual partner, who enhances learning. 
 
Regarding specific technologies, personal (and mobile) computers and the Internet network, which accelerates 
and facilitates communication of all participants and is a wealthy source of information, play the most crucial role. 
What is more, the Internet entails services, which, when used properly, can take  into account pupils’ different 
learning styles. It can be said that, from the didactic point of view, the greatest contribution of the Internet is right in 
its enhancing of the constructivistic concept of education. This was already documented in the work of Burgerová 
(2001, p. 40), who identifies the Internet network as a means for the development of pupil’s activity, independence 
and creativity in education.  The use of the services of the Internet thus enable to fulfill education intentions. These 
are e.g.: 
x Information search systems such as multimedia encyclopedias, databases, hypertext and hypermedia systems. 
x Communication tools such as email, videoconference, web communication services, discussion forums 
communication, social networks etc. 
 
2. Teacher’s ICT competence 
 
Nowadays teacher’s ICT competence is understood as a part of his professional competence, which does not 
represent a strictly defined area (i.e. containing e.g. only technical knowledge and skills related to the use of ICT in 
education), but an area which is coherent and consequent with other areas of teacher’s professional competence 
(subject, pedagogical, didactic and psycho-didactic, diagnostic and intervention and others). The core of ICT then 
lies in the interconnection of ICT with teacher’s educational activity. 
The structure of the competence can be viewed from more angles, however we will attempt at a more holistic 
approach, focused mainly on the cooperation of sub components competence and teacher’s personality. Related to 
this and to the context of ICT we dare to mention one inspirational analogy, which will bring us closer to the 
structure of ICT competence from the point of view of current trends in computer science, which keeps trying to 
move modern ICT closer to people (Thagard, 2001, p. 14). This trend developed after the formulation of one of the 
targets of artificial intelligence area – to understand the human ability to think and explore, and transfer as many 
such abilities into computing machines as possible (Thagard, 2001, p. 59). This relates to our following reasoning. 
In the programming area there has been a technique of software development called object-oriented 
programming (OOP). This technique focuses on modeling of objects (entities) from the real world and their mutual 
communication in computer program environment. A simplified example of real world entities communication 
transferred to OOP can look as follows: 
 
Object pupil addresses object teacher and object teacher responds. Object teacher responds to the requirements of 
the situation using a combination of methods, drawing data from his features. 
 
The object of the computer program is a “physical“ data and functional structure modeling a real entity (e.g. a 
teacher). Individual objects are composed of features out of which some are “innate“ (pre-programmed) and the 
object has them at disposal since its creation. At the same time the object can acquire, change or pass the features by 
interaction with its environment. The interaction with environment (other objects) is possible due to so called object 
methods. These enable the object to respond to the requirements of its environment as well as pose its own 
requirements towards the environment (literally “can learn and acquire new features“). These methods are very 
similar at most objects (they use the same constructions) and necessary for the correct operation of the program. 
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There are similar features and even methods also for competence, a visible manifestation of which is person’s 
acting. 
Our attention will now be moved to competence. A key characteristics of competence in education is the 
primarily stronger relationship to “real life”, a relationship to activities similarly as in the OOP concept. As follows 
from the definition of the term competence by Průcha (2005, p. 33) and Skalková (2005, p. 8), competence 
originates in person’s features and components, which are acquired and deepened through education. Competence 
is, simply said, composed of innate features and also features acquired and deepened by education. Competence also 
have to entail certain methods to interact with environment (pass, acquire and develop own features). The methods 
use the features for their own operation at the same time. On the general level, methods contain e.g. learning, 
communication, decision making, teamwork; on the specific level (e.g. teamwork with foreign colleagues) 
necessarily use features such as foreign languages knowledge or the use of e-mail. We will decompose competence 
to sub components based on the principle of methods (further on labeled dimensions). 
 
 
 
Fig. 1. The scheme of the structure of an object and its interaction with environment (own depiction) 
 
We have divided the general characteristics (level) of individual dimensions of competence more closely for our 
needs. We primarily drew on and complemented the work of Jung (2005a, 2005b), some inspiring parts from the 
publication Klíčové kompetence by Belz and Siegirst (2001), and also from the work Kompetence ve vzdělávání by 
Veteška and Tureckiová (2008). The following division is the basic pillar of this dissertation thesis. We add our 
own, specific use of the general parts of every dimension in italics: 
9 Knowledge dimension 
include mastering and evaluation of expert knowledge. 
Example: [A teacher] knows the possibilities of various presentation of subject matter on www pages. 
9 Personal dimension 
x ability to learn 
x competent dealing with oneself, 
x being one’s own manager, 
x ability of self-reflection, 
x person’s disposition to reflect on new knowledge, 
x abilities and skills and, on their basis, possible change of already acquired. 
Example: [A teacher] is able to reconsider existing pedagogical practices and learn to use modern technologies. 
9 Social dimension 
x teamwork, 
x cooperativeness, 
x coping with conflict situations, 
x communicativeness. 
Example: [A teacher] communicates with pupils and reflects on their education needs. 
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Example: [A teacher] cooperates with colleagues, is able to judge their ideas and recommendations. 
9 Methodological dimension 
x planned and targeted use of expert knowledge and skills, 
x ability to proceed systematically, 
x structuring and classifying new situations, 
x arranging things into context, exploring connections, 
x reviewing critically in order to reach innovations, 
x considering opportunities and risks. 
Example: [A teacher] chooses efficient means of presentation for various subject matter. 
This approach becomes for us a stepping stone to understand teacher’s ICT competence as a wider component, 
which enables the teacher to focus on pupil’s active role in education. He presents his pupils with suitably prepared 
problems, accompanied with a necessary minimum of information and leads them to find answers and own 
understanding of respective laws. Often these are problems without a clear solution. 
 
3. Conclusion 
 
In the modern information society inquiry-based education represents one of the possibilities to reach the targets 
set by society needs as well as by official documents. The use of activating form of education and pupil’s more 
intense participation in cognitive process are not that new in the Czech Republic. Within all Europe and world there 
are attempts to popularize technology and related areas. The principle of controlled independent cognition through 
pupil’s own research activity develops the ability to perceive and think critically. ICT, which enable the process of 
pupil’s cognition to be improved, have a crucial role in this process. At the same time these didactic means 
contribute to the change of the teacher’s role from a knowledge provider to pupils’ counselor or coordinator. This 
poses high professional demands on the teacher and his personality. He is an indispensable interaction element 
among four fundamental factors of constructivistic education, among them a teacher, a pupil, education procedures 
and education content. (Doulík & Škoda 2003, p. 471). The applied way of unfolding the structure of competence 
paves the way to innovative thinking with the representation of aspects conditioning the acquisition of competence, 
their external manifestation and further development and formation based on the whole personality structure. 
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